Effect of photoperiod on mitochondrial GDP binding and adenylate cyclase activity in brown adipose tissue of Djungarian hamsters.
Experiments were designed to investigate the involvement of brown adipose tissue (BAT) thermogenesis in the weight loss exhibited by Djungarian hamsters (Phodopus sungorus campbelli) in response to a short photoperiod. Significant decreases in body weight preceded reductions in food intake, suggesting a photoperiod-induced change in energy expenditure. Sixteen weeks exposure to short photoperiod resulted in large decreases in body weight and interscapular BAT mass that were accompanied by an increase in the thermogenic activity of BAT (estimated by mitochondrial GDP binding). However, exposure to short photoperiod for 8 weeks, that induced smaller but significant reductions in body weight, was without effect on the BAT parameters measured. This suggests that increased BAT thermogenesis is unlikely to initiate, or contribute to, the early stages of photoperiod-induced weight loss. In addition, short photoperiod failed to induce any change in the specific activity or sensitivity of adenylate cyclase in BAT membranes, in contrast to the downregulation of catecholamine-stimulated cAMP production observed in BAT following cold exposure.